Clinical and molecular overview of inherited disorders resulting from epigenomic dysregulation.
Epigenetics is the study of heritable changes in gene expression that occur without a change in the DNA sequence. Most constitutional defects in genes encoding components of the machinery that regulates the epigenome lead to embryonic death. Hypomorphic mutations may be compatible with life, but lead to severe developmental disorders. Their study is of great importance to our understanding of epigenetics and may clarify the interplay between different epigenetic mechanisms. This review will briefly introduce DNA methylation, post-translational histone modifications, and non-coding small RNA transcription, which are the best known epigenetic mechanisms. Then it will describe five human disorders (RETT, ATRX, ICF, Coffin-Lowry, and Rubinstein-Taybi) resulting from mutations in genes responsible for DNA methylation and in genes involved in chromatin remodeling. Finally, it will discuss how research in medical genetics can elucidate fundamental epigenetic processes.